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AHHOTANMA

B kypce paccmarpuBaroTCsl KIIIOUYEBbIE TOHSATHS M METOAbI (PU3UKHU 3JIEKTPOMArHUTHBIX SIBICHUH KaK YacTH
Kypca obmieir ¢usuku, untaemoro B MOTU. Tlpexae Bcero, BBOAATCS OCHOBHBIC BEIHYWHBI, TOHATUS U
MOCTYJaThl JJIs ONMUCAHMS AIIEKTPUYECKOr0 M MAarHUTHOTO TOJIsl B BaKkyyMme M BemecTBe. PaccmarpuBaercs
SHEPreTU4eCKU METO BBIYMCICHUS CUJI B QJIEKTPUUYECKOM M MarHUTHOM MNOJsAX. DOPMYIUPYIOTCS TEOPEMBI
lNaycca u nupKymsiunMu AJis SJIEKTPUYECKOr0 M MarHUTHOTO TOJISi B BaKyyMe W BelecTBe. M3maraercs 3akoH
AIIEKTPOMArHUTHON WHAYKIMH B HHTEerpalibHOW u nuddepeHimanbioi popmax. JlaioTcsi KadecTBEHHbBIE
MPEICTABICHUS O MEXaHM3ME HaMarHW4MBaHUS Napa- M JUaMarHETHKOB, 00CykmaroTcs (heppOMarHUTHBINA
rUCTepe3uc U MarHUTHbIE CBOMCTBAa CBEPXIPOBOAHMKOB | poma. PaccmarpuBaeTcst IBUKEHUE 3apsyKEHHBIX
YacTHUI] B JIEKTPUUECKUX U MATHUTHBIX MOJIsiX. M3naraercs Teopust cBOOOIHBIX M BBIHYKICHHBIX KOJIeOaHHH B
anekTpuueckux Temsx. OOcykaaercs mapaMmerpuueckoe Bo30yXkKIeHHE KoieOaHWii W aBTOKOJIICOAHUS B
ANIEKTPUUYECKUX LeIsiX. BBOIUTCS MOHATHE O CHEKTPAIbHOM Pa3IOKCHUU U PACCMATPUBACTCS CHEKTPaIbHBII
aHalu3 JUHEWHBIX cucTeM. BriBomsitest hopmynsl Halikprcra u IIoTTKM AJist TETIIOBOTO M JIPOOOBOTO IITYMOB.
dopmynupyroTcs ypaBHeHHsI MakcBeiia B MHTerpaibHol U nuddepenunansaoi popme. OTaesbHbIe JeKIUH
HOCBSILEHbl TEOPUM PACIpPOCTPAHEHUS DIEKTPOMAHUTHBIX BOJH B OJHOPOIOHBIX JUAJIEKTPUKAX H
BOJIHOBOZAX. BeiBomarcs ¢opmynsl DpeHens Ans 3IEKTPOMArHMTHBIX BOJH Ha TpaHULE pasdesia IBYX
JIDJIEKTPUKOB. M3mararorcs seMeHThl PU3UKH MI1a3Mbl U CKHH-2QeKTa.

Kypc comepxur B cebe oOcyxkneHne 0a30BbIX (U3NYECKHX TMPOIECCOB, paz0bop 3ajaad, JEMOHCTpaIud
(U3NYECKUX DKCIIEPUMEHTOB, 0€3 KOTOPBIX HEBO3MOXKHO IIyOOKoe MMOoHMMaHWe oOmiei ¢usznku. s
YCIICIIHOTO OCBOEHUS OHJIAMH-Kypca CIyIIaTero >KelaTesJbHO 3HaTh paszen «Komebanus» kypca oOrmei
¢uznkn: «MexaHMKa» U BIAAETh OCHOBAMU MaTEeMaTHUYECKOTO aHaju3a, 3HaThb OCHOBBI JIMHEHHOHN aiaredpsl u
YMETb OIEPUPOBATH C KOMIUIEKCHBIMU YHCIIAMH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cryneHTamMH Oa30BbIX 3HaHUH B 00MacTH (DUBMKH DICKTPOMArHUTHBIX SBJICHUNA IS
JaTbHENIIEro M3y4YeHHsl APYTUX pas3aenoB (M3MKHM M yIIyOJIeHHOTO M3ydeHHs (yHIaMEHTAIbHBIX
OCHOB JJIEKTPHYECTBA U MarHeTU3Ma

33)13‘11/[ JAUCHUIIINHBI
° (I)OpMI/IpOBaHI/IG y 06yanomecsI 0a30BBIX 3HAHUI B 001aCTH QJICKTPUYICCTBA U MAarHETU3Ma

. (¢bopMHpOBaHHE YMEHHH X HaBBIKOB MPUMEHATH HW3YUYCHHBIE TEOPETHYECKHUE 3aKOHBI W
MaTeMaTHYeCKHe HHCTPYMEHTHI [UIS PeIIeHHs PA3IMYHbIX (GU3HUCCKUX 3a/1a4

. (dopmupoBanre 00MIEPUINIECKON KyJIbTYpBl: YMEHHs BBIIEIATH CYIIECTBEHHBIE (QH3MUECKHE
SBJICHUS M TIpeHeOperarb HEeCyIIeCTBEHHBIMH; YMEHHUS NPOBOIMTH OLEHKH (DU3NUECKUX BEJINYMH;
YMEHHUS CTPOUTDH MPOCTEHIIINE TEOPETHUECKIE MOAIEIIH, OTUCHIBAIOIINE (PU3HUECKUE TTPOLIECCHI

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon n HanMeHOBaHNE KOMIIETEHIIUU MHaukaTopsl JOCTHKEHUS KOMIIETEHIIUT
VYK-2 Cnocoben onpenensite Kpyr 3a1a4d B VYK-2.1 @®opmynupyeT COBOKYNHOCTb B3aMMOCBSI3aHHBIX
paMKax MOCTaBJICHHOM LIeJIN U BBIOMpaTh 3aJa4 B paMKax  IIOCTaBIEHHOH 1meau  paboThl,
ONITUMAJIbHBIE CLIOCOOBI UX PEIIECHUs, UCXOAS U3 |00eCIeYMBAIOIINX ee JOCTHKCHUE. Omnpenenser

JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS  |OKHUAaeMbIe pe3yJIbTaThl pEelIeHHs TOCTaBIEHHBIX 3a7a4
PECYPCOB U OTpaHUYCHUHI

OIIK-2 CriocoOeH MpuMEHSTh METOBI OIIK-2.1 3HaKOM c OCHOBHBIMU METOIaMU
MaTeMaTHYECKOro aHajan3a, MATEMATHYECKOTO  |MaTeMaTHYECKOTO aHanmsa, MaTeMaTH4IECKOTO
MOJICTTUPOBAHUS M ONTUMU3AIINY IS PEIICHUS |MOJICIIMPOBAHUS U OTITHMH3AITIHI

3a71a4, BO3HHUKAIOIIUX B X0OI€
npodecCuoHaTbHON e TENHHOCTH

OIIK-4 CriocobeH pemarh cranfaptabie 3anaun |OIIK-4.1  3HaeT  OCHOBHBIE  HWCTOYHWUKH  HAyYHOU
npoeCCUOHATBHOM JIeTEILHOCTH Ha OCHOBE  |MH(MOpMAaIMK B 00JIaCTH MPO(EeCCHOHATBHOM JIeATENbHOCTH
nH(pOpMaLMOHHOHN 1 6ubnmorpaduyeckoi
KyJIBTYPBI C IPUMEHEHUEM
UH()OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH U C YIEeTOM OCHOBHBIX TpeOOBaHMIHA
nH(POPMALIMOHHOM 6e30MmacHOCTH




OIIK-6 Cniocoben paborarsb ¢ OIlK-6.1 3makoM ¢  OpUHOUMOAMH  paboOTBl ¢
pacrpeeJIeHHbIMU 0a3aMu JIaHHBIX, C pacripenenéHHbIME 0a3aMM JaHHBIX U ¢ WHpOpManueil B
nuHpopManyei B II00aNbHBIX KOMIBIOTEPHBIX | TJI00AIBHBIX KOMITBIOTEPHBIX CETSIX

CETSIX, IPUMEHSS COBPEMEHHBIE
oOpazoBarenbHbIe © HHPOPMAIIMOHHEIC

TEXHOJIOTHH

OIIK-7 Cnocoben camocrosarenbHo ocBauBarh |OITK-7.1 [loHnmaer npuHIMIBI PabOThl HUCIOJIB3yeMOM
COBPEMEHHYIO (U3UUECKYIO, aHATUTUYECCKYIO U |(PU3NYECKOH,  aHATUTHYECKOW U TEXHOJOTHYECKOM
TEXHOJIOTUYECKYIO alMnapaTypy pa3InyHOro anmaparypsl

Ha3sHA4YCHUA U pa6OTaTB Ha HEH

[IK-1 CnocoGen npuMeHsTs 3pPeKTUBHBIC [IK-1.1 CmocobeH HCHONB30BaTh  HMCCIENOBATEIBCKUE
METO/Ibl HCCIIEAOBAHUS (PU3UKO-TEXHUYECKUX  |METOIbl IPH PEIICHUH HOBBIX 3ajad, MPUMEHSAsS 3HAHWS B
00BEKTOB U MPOILIECCOB, POBOAUTH UCIIBITAHUS |PA3JIMYHBIX OOJIACTSIX HAYKH (TEXHHUKH)

TEXHOJIOTUYECKHX TPOIECCOB | (MIIN) U3EINH
C UCIIOJIb30BAaHUEM COBPEMEHHBIX
AQHAITMTHYECKUX CPEJICTB TEXHUYECKON PU3NKU

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETb:

0 (QyHIaMEHTAJIbHBIC 3aKOHBI U TIOHATHS (PU3UKHU DICKTPOMATrHUTHBIX SBJICHUH, a TaKXKe TPAHHIIBI HX
NPUMEHHMOCTH:

0 3aKOH COXpaHEeHHWs 3apsja, 3akoH KyinoHa, NpHHIOUI Cynepro3uiud, Teopema [aycca B
WHTETPATBLHOM ¥ TU(PepeHITNATEHOM BUJIE;

O TMOHATHE NOTECHIMAJA U €TO CBA3b C HAPSHKEHHOCTHIO IMOJIS;

O OCHOBHBIC TOHSATHS TIPH BBIYUCICHUH JIEKTPUUECKOE TIOJISl B BELIECTBE: BEKTOPHI TOJSIPU3ALIUH
ANEKTPUUECKON WHAYKIHH, MTOJSPU3YEMOCTh U TUDJICKTPHYECKAsk IPOHUIIAEMOCTH;

0 3akoH Oma B wuHTerpanbHOW u auddepeHnmanbHOi ¢dopmax, mpasuia Kupxroda, 3akoH
Jxoyns—JleHna;
0 3akoH buo—CaBapa, Teopema O IMPKYJISLMM A1 MarHUTHOTO OISl B MHTETPaJbHOM H

Qg QepeHIaTb-HOM BUE;

O  OCHOBHBIE HOHSTHUS HPU BBIYUCIEHHMM MAarHUTHOTO TIOJIS B BELIECTBE: MArHUTHAs WMHIYKIUSA U
HaNpsOKEHHOCTD TI0JIS, BEKTOP HAMArHWYEHHOCTH, TOKU MPOBOAMMOCTH M MOJICKYJISIPHBIC TOKH;

O 3aKOH AJIEKTPOMATHUTHOW MHIYKLMH, IpaBwiio JIeHia;

O  OCHOBHBIC TOHSTHSA TEOpPHM KoieOaHWil: CBOOOMHBIC 3aryxaromiue KojeOaHus, Kod(duimeHt
3aTyXaHMs, JOrapu(MUUEcCKuil AEKpEeMEHT M JOOpPOTHOCTb, BBIHYKICHHBIC KOJIEOAaHUS, PE30HAHC,
napameTpuieckoe Bo30yXIeHne KoJIeOaHN, aBTOKOJICOaAHHS;

0 ypaBHEHHWsi MakcBesia B MHTErpaibHOU 1 nuddepennnanpaoit popme;

O 3aKOH COXpaHEeHWs dHepruu u Teopema [lolHTHHTA;

0 0a30BbIE MOHATHUSA O IJIa3ME ¥ BOTHOBOAX.

0 IPUMEHATh M3y4eHHble oOImue (QU3MYEeCKHe 3aKOHBI AJIS PEIICHHs KOHKPETHBIX 3ahad IO
ANIEKTPUUYECTBY U MATHETU3MY:

0 IpUMEHATH TeopeMy ['aycca a1 HaX0XKICHHS 3JIEKTPUUYECKOTO TI0JIsl B BAKyyME U B BEIIECTBE;

O 3amuchIBaTh U pemarb ypaBHeHus [lyaccona u Jlaruaca;

0 IPUMEHATH TEOPEMY O LHUPKYJISILUH JUI HAXOXKAECHHUSI MAarHUTHOTO T10JIS1 B BAKyyME U B BEILICCTBE;

0 TPUMEHSATh METOJ «U300pAKESHUID» IS BEIYUCICHUS IEKTPUICCKAX U MAarHUTHBIX TIOJICH;

O IPUMEHSATH SHEPreTHUCCKUI METO/] BHIUNCICHHS CHJI B YJIEKTPUUECKOM U MarHUTHOM IIOJIE;

O PpacCUUTBIBATDH AEKTPUUYECKYIO EMKOCTD U KOAQ(PHUIHUEHTH CaMO- U B3aUMOUHIYKIIUH;

0  HCHOJIB30BaTh KOMIUIEKCHYIO (OpMY HpEACTaBICHUS KOJIeOaHMH M BEKTOPHbIE IHarpaMMbl Ipu
pacueTte KojeOaTeIbHBIX KOHTYPOB;

0  aHAIM3UPOBaTh (U3MUECKUE 3a7au, BBIJEIAS CYIIECTBEHHbIE M HECYLICCTBEHHBIE AaCIEKThI
SBJICHUS, ¥ HA OCHOBE NPOBEIEHHOIO aHAIM3a CTPOUTH YNPOLIEHHBIE TEOPETUYECKUE MOJIEIIN
(DUBNYECKUX SIBICHUM;

0 NPUMEHATh PA3IMYHBIE MaTeMaTHYeCKHe WHCTPYMEHTBI pEIICHUs 3aJad HMCXOAs U3
cOpPMYIHPOBAHHBIX (PU3MUECKUX 3aKOHOB, U MPOBOAUTH HEOOXOAMMBIEC aHATUTUYECKHE U YHCIICHHBIC
pacy€Thl.

BJIAJIETh:




¢ OCHOBHBIMH MCTOJaMH PCHICHUA 3a1a4 (1)I/ISI/IKI/I QJICKTPOMAruuTHBIX ﬂBHeHHﬁ;
® OCHOBHBIMH MATEMAaTUYCCKUMH HHCTPYMCHTAMHU, XAPAKTCPHBIMU IS 3a4a4 IJICKTPUYCCTBA U
Mar"s€Tus3ma.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 DJNEeKTpUUECKOE MOJIe B BAKyyMe 8 4 12
2 DJEKTPUUECKOE TI0JIE B BEIIECTBE 8 4 12
MarnuTHOe 1OJ€ TMOCTOSHHBIX TOKOB B
3 10 4 16
BaKyyMe
4 MarHuTHOE 10J1€ B BEllIECTBE 10 6 17
5 JIBI>keHME  3apsDKCHHBIX — 4YacTHULl B ) ) ]
ANIEKTPUUYECKUX U MATHUTHBIX MOJISIX
6 DNeKTpOMarHuTHbBIE KOJIeOaHus 10 4 16
7 ONeKTpOMarHuTHbIE BOJIHBI 10 4 16
8 [Ina3zma 2 2 8
Hroro yacos 60 30 105
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 ygac., 5 3ad.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. Dnexrpuueckoe moje B BAKyyMe

1. Dnekrpuueckoe MOJE€ B BaKyyMe. OJEKTPUYECKHE 3apsiabl M DIEKTPUYECKOE ToNe. 3aKOH
coxpaHeHus 3apsanga. Hampsox€HHocTh anexTpuueckoro mnond. 3akoH Kymona. Cucrtema emuHUIL
CI'C3. Ilpunuun cynepmo3uuud. Onekrpuueckoe mone aunons. Teopema Taycca mns
AIIEKTPUUYECKOTO TOJIsI B BaKyyMe B MHTerpanbHoi u auddepennuanpaoit popmax. E€ npumenenue
IUIL HaxOXKACHUS JJIEKTpocTaTHyeckux mosied. lloTeHumanabHBI XapakTep 3JeKTPOCTaTHYEeCKOro
nonsi. IloreHuman u pasHocTe noTeHIManoB. CBsi3b HANPSDKEHHOCTU IO C  TPAJUEHTOM
noreHuana. [ paHUUHbIE YCIOBUS Ha 3apsyKeHHOH nmoBepxHOCTH. YpaBHenus Ilyaccona u Jlamnaca.
EnuHCTBEHHOCTH pelieHus JIEKTPOCTATUIECKOM 3a1aui. MeToJ «n300paskeHuin».

2. DOmnexrpuueckoe mone B BewecrtBe. I[IpoBogHuku B amekrpuueckoM none. llomstpusanus
IRIeKTpuKkoB. Bekrop momspusaumu. CBoOOaHbIE W CBsi3aHHBIE 3apsiabl. Teopema [aycca mpu
HaJIMYUM JAUNIEKTPUKOB. Bektop anexrpudeckodl uHaykuuu. IlonsapusyeMocTs U Iu3IeKTpUdYecKas
MPOHUIIAEMOCTb. [paHWYHBIE YCIOBHS Ha IIOBEPXHOCTH NPOBOAHMKA M Ha TpPaHULE MABYX
TUDIIEKTPUKOB. OJekTpuueckas EMKocTb. KoHaeHcaropbl. DHEprusi 3JMeKTPUYECKOro Mol U eé
Jokanu3anus B mpocTpaHcTBe. OObEMHas IUIOTHOCTh JHEpruu. B3awmHas >Heprus 3apsios.
OHeprust [UNOJIA B JJIEKTPUYECKOM IOJIe. OHEPreTUYECKUH METOJ] BBIUMCIEHUS CUJI B
AIIEKTPUUYECKOM TIOJIE.



3. MarauTtHoe 1noje HMOCTOSHHBIX TOKOB B BakyyMme. IlocTostHHBINH Tok. CHila M IJIOTHOCTH TOKA.
3akon Oma B mHTerpanbHOM u nuddepeHuuanbHo Gopmax. DnekTponBuxymias cuia. [IpaBuna
Kupxroga. Pabora u MomHOCTh TIOCTOSIHHOTO TOKa. 3akoH JIxoyns—Jlenna. Toku B 0OBEMHBIX
cpenax. MarHUTHOE TIOJie MOCTOSHHBIX TOKOB B BakyyMme. Bekrop MarHutHoW wHAyKiwmu. Cuia
Jlopenmna. Cuna Awmmnepa. 3akoHn buo—Capapa. MarautHoe Iojie PaBHOMEPHO JABIKYIIETOCS
TOYEYHOTro 3apsija. PamMka ¢ TOKOM B MarHMUTHOM Iojie. MarHMTHBIA MOMEHT Toka. Teopema o
LUPKYJIALUKA [UIi MarHUTHOTO TIOJIE B BaKyyMe M €€ IPHMEHEHHE K pacdeTy MarHUTHBIX ITOJICH.
MarHuTtHOe ToJie TOPOUAATIbHOW KaTymku u coineHoupaa. Juddepenumansuas popma TeOpeMbI O
LUPKYIIALUH.

4. MaruutHoe moJe B BemlecTBE. MarHuTHas WHAYKIHS W HanpsHkEHHOCTh mois. Bekrtop
HaMarHWYeHHOCTH. TOKM TPOBOIUMOCTH M MOJICKYISIPDHbIE TOKH. TeopemMa O NMPKYJISIMU JUIS
MarHuTHOTO IOJIsI B BelecTBe. | paHUYHbIE YCIOBHS Ha TPaHMIE JBYX MarHeTwkoB. IIpuMeHeHne
TEOPEeMbl O UUPKYIALUH Ui pacyéra MarHUTHBIX NOJied. MarHuTHBIE CBOMCTBa BEIIECTBA.
KauecTBeHHbIE IIpeICTaBICHNS O MEXaHN3ME HAMAarHUYMBAaHUSA Mapa- U Auamar€eTukon. [lonsaTtue o
¢deppomarneTukax. I[mcrepesmc.  MarHuTHBIE  CBOMCTBA  CBEpXIPOBOAHWKOB |  poma.
DJIeKTpOMarHuTHasT HHAYKIOMA B JOBIKYLIIMXCA M HENOJBIDKHBIX  IPOBOJHMKAX. 3aKOH
anekTpoMarHuTHOW MHAYKIHH. [IpaBmino Jlenna. OTHOCHTENBHBIH XapakTep SIIEKTPUYECKOrO M
MarautHoro mojei. [IpeoOpazoBanne —E uw —B (nmpu  v<<c). Koaddummentsl camo- u
B3aUMOMHIYKIMHU. [Iporiecc ycTaHOBIECHUS TOKa B IICNH, COIEpKalleld WHIYyKTUBHOCTh. Teopema
B3aUMHOCTH. MarHutHast 3Heprus M e€ JoKanu3anus B mHpo-cTpaHcTBe. OObEMHAS IMIOTHOCTH
SHEPruH. ODHEPreTUYEeCKUd METO] BBIYMCICHUS CHJI B MarHUTHOM mone. llombéMHas cuia
ANEKTPOMArHUTA.

5. I[BI/I)KGHI/IC 3apsSOKCHHBIX YaCTHULl B 3JICKTPUYCCKUX U MAarHUTHBIX HOJIHX.IIBI/DI(CHI/IC 3apAKCHHBIX
JacCTUll B SJICKTPUICCKHUX U MAlrHUTHBIX ITOJIAX. OHpeILeJ'IGHI/Ie YACIBHOTO 3apsaa 3JICKTPOHA.

6. DnekrpomarHuTHble KoneOanus.KBasucranmonapusle mporecchl. KomeOaHust B JIMHEHHBIX
cucremax. KonebarenbHblit koHTYp. CBOOOAHBIE 3aryxatomiue konebanusi. Koaddunuent 3aryxanus,
norapu@MuUYEcCKuil  TEKPEMEHT | JOOpPOTHOCTh. DHEPTeTHYECKHH CMBICT  JTOOPOTHOCTH.
BeiHykeHHble KoneOaHMs MOA JEHCTBHEM CHHYCOMJQJIBHOW CHIBl. AMIUIMTYyAHas U Qa3oBasd
xapakrepuctuku. Pezonanc. [Iporecc ycraHoBieHHs cTaloHapHBIX KoneOaHuid. [lapamerprueckoe
Bo30yxkaecHue koiecOanumii. [lomstme 00 aBTokoneOaHmsix. OOparHas CBs3b.  YCIOBUE
camoBO30ykaeHus. Ponp HenmHeitHOCTH.OnekTpudeckue (uykryanuu. TermoBoit mym, ¢opmyna
Hatiksucra. /Ipo6osoii mym, popmyna [llorTku (6e3 BbiBoga). DiryKTyaliMOHHBIN Tpeie H3MEPEHHS
cnadbix curHanoB. KomruiekcHast ¢opma mpencraBieHus KoieOaHHid. BekTopHbIe auarpaMMsl.
KomrmiekcHoe conporuBienue (umnenanc). [IpaBuna Kupxroda ans nepemeHHbIX TokoB. PaboTa u
MOIIHOCTh TIEPEMEHHOIO0 TOKAa. BBEIHYK/JIEHHBIE KOJIEOaHWsS IOJ] JEHCTBHEM HECHHYCOUIAIbHOM
cuibl. AmmmrtynHas U ¢asoBas Momynsauuu. Ilonstue o cnekrpambHOM pasiokeHuu. CHextp
OZIMHOYHOTO TPSMOYTOJBHOTO HMMITYJIbCAa M IIEPHOJMYECKON ITOCIIEIOBATEILHOCTH HMITYJIBCOB.
CootHomienne HeonpeaenéHHocTe. CHeKTpalbHBIA aHamu3 JIMHEHHBIX cucTeM. KonmebarenbHbIN
KOHTYP KaK CIIEKTpaJbHBIN puOop. YacToTHAs XapaKTEpUCTHKA U UMITYJIbCHBINA OTKIHK. [loHATHE O
JETeKTUPOBAaHUU MOIYJIMPOBAHHBIX CUTHAJIOB.

7. DNeKTpOMarHWTHbIC BOJHBI. YpaBHEHUs1 MakcBema B WHTerpainbHOH u auddepeHnnaibHon
¢opme. ['pannunsie ycnoBus. Tox cmemenus. MartepuanbHble ypaBHeHHUs. BonHoBoe ypaBHEHHe.
DJIeKTPOMarHUTHbIE BOJHBI B  OJHOPOJHOM JUAJIEKTPHKE, HX IONEPEYHOCTh U CKOPOCTh
pacnpoctpaHenus. II0TOK SHEpruM B 3IEKTPOMArHUTHOW BOJHE. 3aKOH COXPAHEHUS] DHEPIrUU U
teopema [loifHTHHra. DMeKTpoMarHUTHAas TMpUpona cBeTa. MOHOXpOMAaTHYECKHE BOJHBI
Kommuekchas amrmuuryna. YpaBuenue lenbmromnbia. Ilnmockue u chepuueckue BonmHbl JlaBnenue
U3JTy4eHHs. DJEeKTPOMAarHUTHBIM uMmmynbsc.M3mydenune nunons (6e3 BbiBoza). [loHsATHE O NMHMAX
nepenaun dHeprun. JByxnpoBoanas auausa. Koapounuent crosueit Bonasl (KCB). CornacoBanHas
Harpys3ka. JJIEKTPOMAarHUTHbIE BOJHBI B MPSIMOYTOJIBHOM BOJHOBOJE. J{MCIEPCHOHHOE ypaBHEHHE.
Kputnueckas gactora. Ilonstue 00 o0bEMHBIX pe3oHaropax.. CKuH-3()(DEKT. DneKTpoMarHuTHBIE
BOJIHBI Ha IpaHULIE pa3zAciia ABYX AUAIeKTpukoB. Dopmynsl Ppenens. fsnenue bprocrepa. fBnenue
MOJTHOTO BHYTPEHHETO oTpakeHusl. [loHsTHE O TOBEPXHOCTHBIX BOJHAX.

8. Ilmasma.. [1na3sma. DkpaHupoBka, nedaeBckuil paguyc. Ilnazmennas yacrora. Jusnekrpuueckas
[IPOHUIIAEMOCTD I11a3Mbl. DJIEKTPOMAarHUTHBIE BOJIHBI B IJIa3Me€.

2. DNeKTpUYecKoe MoJie B BEIIECTBE



[IpoBogHMKM B dnekTpudeckoM mnose. llomspuzanus AMAIEKTPUKOB. Bekrop monspu3anuu.
CBoOonmHble W CcBsS3aHHBIC 3apsiabl. lTeopema [aycca TpM Hamu4My JAHAJIEKTPUKOB. Bektop
UIEKTpUYECKOW HHAYKUIWU. [lomapuzyeMocTs M AHMINEKTpHYECKas NPOHUIAEMOCTh. [paHWYHBIE
YCJIOBHSI HA IIOBEPXHOCTH IPOBOAHUKA U HA TPAHULE JBYX AUNIEKTPUKOB. DJIEKTpUUECKas EMKOCTb.
Konpencaropsl. DHeprus 3JIEKTPHUECKOrO Moyig W e€ JoKanu3alus B mpocrpancTtBe. OObEMHas
IUIOTHOCTh 3HEpruu. B3aumHas sHeprus 3apsaoB. DHEprus AMIONS B 3JIEKTPUUECKOM IIOJIE.
DHepreTUYeCcKUil METO BBIYUCIICHHUS CHIT B DJICKTPUUYECKOM I10JI€.

3. MarauTHoe I10JI¢ MOCTOSHHEIX TOKOB B BaKyyM¢e

[MocTosiHHEI TOK. Cuia M IUIOTHOCTh TOKa. 3akoH Oma B mHTEerpanbHOW u nuddepeHmanbHON
dopmax. DnexrponBmwkymas cuna. [Ipasuna Kupxroda. Pabora n MomHOCTH MOCTOSHHOTO TOKA.
3akon /Ixoyns—Jlenna. Toku B 00bEMHBIX cpeax. MarHUTHOE I10JIe IOCTOSTHHBIX TOKOB B BaKyyMe.
Bexrop marautHo nHaykiun. Cuna Jlopenna. Cuna Amnepa. 3akon buo—Casapa. MarautHoe mosne
PaBHOMEPHO JIBMXKYILETOCS TOYEYHOTO 3apsia. PamMka ¢ TOKOM B MarHMTHOM Iojie. MarHUTHBIN
MOMEHT TOKa. Teopema 0 HUPKYJISIIUY JUTSI MAaTHUTHOTO TIOJIS B BaKyyMe U €€ IPUMEHEHHE K pacueTy
MarHUTHBIX TOJNIeH. MarHuTHOE IMojie TOPOMTAIILHON KaTyIlku u cosieHouna. uddepenumanbaas
¢dbopma TeopeMbl 0 HUPKYIISLUH.

4. MarguTHoOE€ I10JI€ B BEIIECTBE

MarnuTtHass MHAYKLUS U HaIPsOKEHHOCTH MOJsA. BEKTOp HaMarHW4eHHOCTU. TOKH MPOBOIAUMOCTHU U
MOJIEKYJIIpHBIE TOKW. Teopema O LMPKYISLUUU UIE MAarHUTHOTO MOJsS B BellecTBe. | paHHUHBIE
yCIIOBUSI Ha TIpaHMLIE [BYX MAarHeTHKoB. lIpuMeHeHue TeopeMbl O LMPKYSIUMU Ul pacuéra
MarHuTHBIX NoJeil. MarHuTHele CBOWCTBa BellecTBa. KayecTBEHHBIE MPEACTABICHUS O MEXaHU3ME
HaMarHW4MBaHMA Mapa- U quaMarHeTukoB. [lonsaTue o peppomarnerukax. ['mcrepesnc. MaruuTHole
CBOWCTBA CBEPXIIPOBOIHUKOB | pofa. DiIeKTpoMarHuTHasi HHAYKIHS B IBMOKYIINXCS U HETIOIBUKHBIX
MPOBOJHMKAX. 3aKOH AJIEKTpOMarHUTHOW MHAYKIuH. IIpaBuno Jlenna. OTHOCUTENbHBIN XapakTep
AIIEKTPUUYECKOTO M MarHUTHOTO moinei. [Ipeo6pazoBanne —E u —B (nmpu v<<c). Koadduuuenrsr
camMo- U B3auMOMHAYKUuM. [Ipouecc ycTaHOBIEHHUS TOKa B LN, COAEPIKalled WHIYKTUBHOCTD.
Teopema B3aumMHOCTH. MarHuTHas SHeprust u e€ Jokanm3auusi B mnpoctpaHcTtBe. OObEMHas
IUIOTHOCTh 3HEPIuu. DHEPreTHUECKUN METOJI BEIUMCIIEHHUS CUJI B MarHUTHOM 11oje. [lonbémHuas cuia
JJIEKTPOMArHUTA.

5. I[BI/DKGHI/IC 3apPSAKCHHBIX YaCTUI B SJICKTPUYICCKUX U MAIHUTHBIX IMOJISAX

JIBIKEHUE 3apsHKCHHBIX YaCTHI[ B JIEKTPHYECKHX W MArHUTHBIX Noisix. OmpeneneHue yAaeabHOTO
3apsa EKTPOHa.

6. DNeKTpOMarHUTHBIE KOJICOaHNUs

KBasucranumonapusie npoueccsl. KoneOanus B JmHEHHBIX cucTeMax. KoseOaTenbHbIH KOHTYD.
CBoOoxHble 3aryxaroniie koneOanus. KoapduuueHt 3aryxanus, JorapuMuUUecKuil TeKpeMeHT U
JTOOPOTHOCTh. DHEPreTHYECKUH CMBICI JOOPOTHOCTH. BBIHYK/eHHbIe KojaeOaHMs MOA JAeHCTBHEM
CHHYCOMJAJIILHOM cwibl. AwmmumtynHas wu  ¢a3oBas xapakrepucTHku. Pesonanc. [Ipomecc
YCTaHOBJICHUS CTAllMOHAPHBIX Konebanuii. [lapamerpuueckoe Bo30yxknenne konebanuid. [lonstie 06
ABTOKOJICOAHMSIX. Obparnas CBS3b. VYcnosue CaMOBO30YKICHHS. Ponb
HeJNMHeHHocTH. JnekTprueckue Guykryanuu. TermoBoi myMm, popmyna Halikeucra. JIpo6oBoii mrym,
¢opmyna Illortku (6e3 BbiBoma). DiyKTyalMOHHBINM TMpenesn U3MepeHUs ciaaOblX CHTHAJOB.
Kommnexkchnast ¢opma mnpexncraieHus Konebanuil. Bekropuele auarpammbl.  KommuiekcHoe
conporuBnenne (umrnenanc). [IpaBuna Kupxroda mis mepemeHHbIX TOKOB. PaboTa M MOIIHOCTH
MEPEMEHHOTO TOKA. BBIHyX/JeHHble KoneOaHusi MoA JAEHCTBHEM HECHHYCOMJAJIBHOW CHIIBI.
AwmmumutynHas u (azoBas Mmoxyisiiud. [IoHATHE O ClieKTpabHOM pa3nokeHHH. CIIEKTp OIMMHOYHOTO
HPSMOYTOJIBHOTO HUMITyJIbca M IEPHOIUYECKON MOCIENOBaTEIbHOCTH UMIYIbcOB. COOTHOIICHHE
HeonpenenéHHocTed. CHeKTpalbHBIA aHadM3 JIMHEWHBIX cucTeM. KomeOaTenbHbI KOHTYp Kak
CHEKTpalbHbI mpubop. YacToTHas XapakTepuUCTHKa W HWMIYJIbCHBIA OTKIMK. [loHsATHE O
JETEKTHPOBAaHUU MOYJIMPOBAHHBIX CHUTHAJIOB.

7. BHGKTpOMaFHI/ITHLIe BOJIHBI



VYpaBHenus: MakcBelia B MHTerpalnbHON U nuddepenimanshoii popme. ['panndnbie ycinoBus. Tok
cMmenieHus. MarepuanbHble ypaBHEHUS. BolHOBOe ypaBHEHHE. DJICKTPOMATHHUTHBIC BOJHBI B
OZIHOPOJHOM JAMAJIEKTPUKE, MX TONEPEYHOCTh U CKOPOCTh pacmpocTpaHeHus. [loTok sHepruu B
ANIEKTPOMArHUTHOW BOJIHE. 3aKOH COXpAHEHUS SHEpPTruu U Teopema [loiHTHHTa. DIIeKTpOMarHUTHAs
npupona csera. MoHoxpomarnueckue BosiHbL. KomriekcHast aMIuinTya. YpaBHeHue lenbMroibia.
[Tnockue u chepruyeckue BoNHBI JlaBieHHe U3MydeHHs. DICKTPOMAarHUTHBIA UMIyibe.3mydyenue
aunonst  (6e3 BbiBozma). IlomsTne o JMHMAX mepenaud AHEPrud. JByXNpoBOIHAS JIMHHSL.
Koaddunuent crosueit Bonuel (KCB). CornacoBanHasi Harpyska. OJEKTPOMAarHWTHBIC BOJIHBI B
HpSMOYTOJIBHOM BOsIHOBOAE. /JlucnepcronHoe ypaBHeHue. Kputmueckast uacrora. Ilonsrue 00
00BEMHBIX pe3oHaTopax.. CKUH-3QQEKT. DIeKTpOMarHUTHHIC BOJHBI HA TpaHHIE pasiena IBYX
JuanekTpukoB. ®opmynsl  Dpenend. fenenue bprocrepa. fIBieHuME MNOJHOTO BHYTPEHHETO
orpaxenus. [loHATHE O TOBEPXHOCTHBIX BOJHAX.

8. Ilmazma

[lnasma. OkpanupoBka, nebGaeBckuii paguyc. [lmasmennas dyacrora. Jludnmexrpuyeckas
[IPOHUIIAEMOCTD I11a3Mbl. DJIEKTPOMAarHUTHBIE BOJIHBI B IJIa3Me€.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

* JlekunoHHas ayqUTOPHs, OCHAIIEHHAS MYJIBTHMEAUHHBIM ITPOSKTOPOM H IKPAHOM

+ OO0opynoBaHue /IS JICKIIMOHHBIX JIEMOHCTpALNii

* Y4eOHbIC ayIUTOPHHU, OCHAIEHHBIE TOCKOU

» JlocTyn Kk OMOIHOTEKaM y4eOHON TEXHUUYECKON TUTepaTyphl, B TOM YHUCIIE 3JI€KTPOHHBIM,
HEOOXOAMMBIN JUTS OCYIIECTBIICHUSI CAMOCTOSTEIILHOM PaboThl 00yYarOIIXCS

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. O6mmii kypc usuku [Tekcr] : B 5 T. T. 3 : DnexkrpudectBo : yued. mocobue aiis By3os / /1. B.
CuByxuH .— 4-e u3f., crepeotun. — M. : uzmarnurt, 2002-2006, 2009 .— 656 c.
2. OcHoBsl pusuku [Teker] : Kypce oOmieit puzuku : B 2 T. T. 1. Mexanuka, 31eKTpUYECTBO U
margetusM. Koinebanus u Bonusl, Boanosas ontuka / A. C. Kunrcern, I'. P. JIokmun, O. A. OJ5X0B ;
o pex. A. C. Kunarcera .— 2-e u3z., ucnp. — M. : ®usmaniur, 2007 .— 704 c.
3. OnexrpuuectBo u MarHeTu3Mm [Tekct] : yue6. nocodbue ams By3os / H. A. Kupuuenxko ; M-Bo
oOpazoBanus u Hayku PD, Mock. uz.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
4. JlaboparopHsIii mpaktukyM 1o obmieit ¢pusuke [Tekcr] : B 3 T. T. 2 : DneKTpU4eCTBO U MarHETU3M :
yue0. mocobue i By3oB / ox pea. A. JI. [manyna ; M-Bo obpa3oBanus u Hayku Poc. deneparn,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3p-8o MOTH, 2007 .— 280 c.
5. CoopnuK 3a/1a4 110 001eMy Kypcey ¢usuku [Teker] : B 3 4. Y. 2 : DneKTprUUecTBO U MarHETH3M :
y4e0. mocobue st By30B : pek.M-BoM oOpazoBanus PO / mox pen. B. A. OBunHKHHA ;
Mock.(pu3uKO-TeXH.MH-T (TOC.YH-T .— 3-€ u3[l., ucnp. u gorn. — M. : ®usmarkuura, 2004 .— 400 ¢
6. Kanmamuukos H.IT., CmonabipeB M.A./OcHOBBI Qu3nku B 2-x ToMax M.-JlaGoparopust 3uanuii, 2017

JlononHuTenbHAs TUTEpaTypa
1. OnexrpudectBo [Tekcr] : yue0. mocobue mist CTY/IEHTOB BY30B : ionl. M-BoMm oOpasoBanus Poc.
®eneparun / C. I. Kananrankos .— 6-e u3f., crepeorun. — M. : @usmatiut, 1985, 2004, 2008 .—
624 c.
2. OcHOBHI Teopun AekTpudecTBa [ Texct] : yae6.mocodue mis yH-ToB:non.loc.kom.CCCP / N.E. Tamm
.— 10-e uzn.,ucp. — M. : Hayka, 1989 .— 504c.
3. KoneGanwus v BoHBL. BBeneHue B akycTuky, paguodusuky u ontuky [Tekcr] : yueo. mocodue aiis
By3oB / I. C. l'openuk ; mon pea. C. M. PeitoBa .— 3-e uzng. — M. : @usmarinut, 2007 .— 656 c.
4. Metonp! pemieHns 3a1a4 B oouem kypee ¢puzuku. Teopusi, popmynsl, Tadmuusl [ Texer] : yueb.
nocobue st By3oB / B. I1. KopsiBoB .— M. : Ctyznent, 2014 .— 446 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



1. http://mipt.ru/education/chair/physics/S_I1I/Metod 3/— metomuieckuii pazuen caidta kadeapsl
Oobweit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — anexrponnas 6ubnuoreka MOTU, paznen «O0mas
¢duznkay

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekimoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpEe3EHTalNN.

Jluteparypa, pekoMeHyeMasi K Kypcy, JOCTYIHA B 3JIEKTPOHHOM Buje (cM. 11.[1,2] mepeuns pecypcos
WH(POPMAIMOHHO-TEIICKOMMYHHUKAIIMOHHOM ceTn "MHTepHeT", He0OOXOAMMBIX JIJISl OCBOCHHS
JUCUUTUTHHBI (MOAYJIS1)), TaK YTO CTYACHTHI MOTYT YUTATh YIEOHUKHU MPSAMO CO CBOMX IUIAHILIETOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, uzydarpomuid Kypc «OOmas ¢u3uka: DNEKTPUYSCTBO M MAarHETH3M», JODKEH HE TOJBKO
M3yYUTh 001Me (PU3rUecKre 3aKOHBI U TIOHSTHSI, HO HAyYUThHCS MPUMEHSATh UX Ha MIPAKTHKE.

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHOW caMOCTOSTEILHOM padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis paboThl CTyJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTHPOBAHHUE PEKOMEHIOBAHHOU JTUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUS;

— pellieHue 3a/1a4, IpeAIaraéMblx CTyIEHTaM Ha JIEKLUAX U IPAKTUYECKUX 3aHATHSIX,

— TMOJITOTOBKY K KOHTPOJIBLHOH paboTe, ciade 3aJaHuii, SK3aMeHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OOoJibIIe
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeiicTBHE HEOOXOAMMO apryMEHTHPOBaTh, CChUIAsICh HA U3BECTHHIC
TEOPETHUYECKUE CBEJCHNUSA M MPOBOAUTH BCE HEOOXOANMBIC BBIYMCICHHS, TOBOAS 3a7ady 10 KOHEYHOTO
oTBeTa. 3ajada CUUTAETCS PEIIEHHOM, €CIM OHA COIEPXKHUT OOOCHOBAHHOE pEIIEHHE: CChUIKM Ha
MpUMeHsieMble (PU3NYECKUE 3aKOHBI U KOPPEKTHBIC BBIKIIAJKH, a TAK)KE TPABUIIBHBIN YUCIICHHBIA OTBET
(ecnu B 3aade eCTh YUCIIOBBIC JaHHEIC).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npo¢ujib NOATOTOBKH: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kageapa obueit pusnku

KYpC: 2

KBaJU(PUKAHA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH
PaspaGorunkm:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT

I"P. JloxumH, n-p ¢pu3s.-mart. Hayk, npodeccop, mpodeccop
1O.H. ®unaros, kaua. ¢us.-MaT. HayK, JTOIICHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT
C.B. Bunorpasios, kaua. ¢pu3.-MaT. HayK, JIOIEHT, JIOIIEHT
B.A. OBuMHKUH, KaH/I. TEXH. HAyK, IOIEHT, TOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
paMKax OCTaBJICHHOM LENH U BBIOMPATh 3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
OINITHMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHIKEHUE. Omnpenensier

JEHCTBYIOIIMX NPABOBBIX HOPM, HMEIOIIUXCS  |0KHUAAEMBIE PE3yJIBTaThl PEHIEHUS TOCTABIECHHBIX 3aa4d
PECYPCOB ¥ OTpaHUYEHUI

OIIK-2 CriocobeH mpuMeHSITh METOIBI OIIK-2.1 3HaKOM c OCHOBHBIMHU METOAaMHU
MaTeMaTHYeCKOTO aHaIn3a, MaTeMaTHYeCKOr0  |MaTeMaTHYeCKOro aHalu3a, MaTeMaTH4YeCKOTO
MOZEIMPOBAHUS M ONITUMM3ALIUH IS PEIICHUS |MOAEIMPOBAHMS U ONTUMH3ALIUT

3a[a4, BOZHUKAIOIINX B XO/I€
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4 Cniocob6en pemars crangaptabie 3aaaun |{OI1K-4.1  3Haer  OCHOBHbIE  WCTOYHWUKHA  HAydHOM
npodecCHOHAIBHON IeTEIBHOCTH Ha OCHOBE  |MH(OpManuu B 001acTu mpodecCHoHaTBHOM IesITeTbHOCTH
nH(POPMAIMOHHOM 1 6ubnmorpaduyeckoit
KYJBTYPBI C IPUMEHEHUEM
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI U C y4E€TOM OCHOBHBIX TPeOOBaHHI
WH(POPMAIIMOHHOM 0e30MacHOCTH

OIIK-6 Criocoben paborars ¢ OIIK-6.1 3makoM ¢  mOpuHOMOAMH  paboTBl ¢
pacnpeeraeHHbIMU 0a3aMu JaHHBIX, C pacnpenenéHHpIMA 0a3aMu JAaHHBIX M € HMH(pOpMalued B
nH(opManueil B No0ANTBHBIX KOMITIBIOTEPHBIX | TJI0O0ATBHBIX KOMIIBEOTEPHBIX CETIX

CeTsIX, IPUMEHSISI COBPEMEHHBIE
oOpa3zoBaTesbHbIC U HH(POPMAIIMOHHBIC

TEXHOJIOTUH

OIIK-7 Cnocoben camocrosarenbHo ocBauBarh |OIIK-7.1 Ilonumaer npuHOMNBI pabOThl HCIOJIB3YyeMOM
COBPEMCEHHYIO (M3UYECKYIO, aHATUTUICCKYIO U |(PUBUYECKOM,  aHAMUTHYECKOW W TEXHOJIOTHYECKOU
TEXHOJIOTHYECKYIO aNmnaparypy pa3IudaHOro anmaparypsl

Ha3HAYEHUsI U padoTaTh HA Hel

IMK-1 CriocobeH npuMeHsTs 3pPeKTUBHbIC [MK-1.1 CrocobeH WCMONL30BaTh  HMCCIENOBATEIBLCKUE
METO/Ibl HCCIICOBAHUS (PU3UKO-TEXHUYECKAX  |METOIbl TPH PEIICHUH HOBBIX 3a]ad, NPUMCEHSs 3HAHHS B
00BEKTOB M IPOLIECCOB, TPOBOIUTH MCIBITAHHS |PA3JIMYHBIX 00IACTSAX HAYKH (TEXHHUKH)

TEXHOJIOTUYECKUX MPOILECCOB U (WIIN) U3ACTHI
C UCIIOJIb30BAHMEM COBPEMEHHBIX
AQHAJMTUYECKUX CPEJICTB TEXHUUECKOH (HU3UKU

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare usydeHus IUCHUIUIMHBI «OOmas ¢usMka: >JIeKTPHYECTBO M MarHeTu3M» oOydaromuiics
JOJKEH:

3HAThb:




0 (QyHIaMEHTaJIbHBIC 3aKOHBI U TOHATHS (PU3UKHU AIEKTPOMATHUTHBIX SBJICHUH, a TaKXKe TPAaHHLBI UX
MPUMEHUMOCTH:

0 3aKOH COXpaHeHMWs 3apsna, 3akoH KyinoHa, npunnun cyneprnosuuuu, Teopema laycca B
HUHTETrPpaIbHOM U Ju(depeHInaT-HOM BUE;

0 IOHSTHE NOTEHIMAJIA U €0 CBA3b C HANPSHDKEHHOCTHIO 110JIS;

O OCHOBHBIE MOHATHUS NPU BBIYUCICHUN MJIEKTPUUYECKOE TOJIS B BEILECTBE: BEKTOPHI MOJISPU3ALUN H
IEKTPUUECKON MHIYKIMH, TOISIPU3YEMOCTD U IUIEKTPUUECKas IPOHULIAEMOCTh;

0 3akoH Oma B uHTerpanpHOd u auddepeHumanbHON ¢Gopmax, npasuia Kupxroda, 3akoH
xoyns—JleHua;
0 3akoH buno—Capapa, Teopema O UHUPKYISOUM A MAarHUTHOTO TOJSl B HHTETPAIbHOM H

T QepeHIanTb-HOM BUIE;
O OCHOBHBIC MOHSTHS NPU BBIYUCICHHH MAarHUTHOTO TIOJISi B BELIECTBE: MAHUTHAS WHIYKIHS U
HaNpspKEHHOCTD T0JIS, BEKTOP HAMArHUYEHHOCTH, TOKU IPOBOAMMOCTH U MOJIEKYIISIPHbIE TOKU;
O 3aKOH 2JIEKTPOMAarHUTHOM WHIYKIMH, paBwio JIeHna;
O  OCHOBHBIC TOHSTHS TEOpUM KoleOaHWil: cBOOOJHBIE 3aTyxarollue KosieOanus, kodddurmeHt
3aTyXaHus, JOrapu(MUUECKUil JAEKPEeMEHT W JOOpPOTHOCTH, BBIHYKICHHBIE KOJICOAHUS, pPE30HAHC,
napaMeTpuyeckoe Bo30yxkIeHue konebanuii, aBTokoaeOaHms;
0 ypaBHEeHHUs MakcBesia B MHTErpaJibHON 1 A depeHnnansHon Gpopme;
0 3aKOH COXpaHEHMs 3Hepruu u reopema lloiHTHHTa;
0 0a30BbIC MOHATHUS O TUIA3ME ¥ BOTHOBOAX.

yMeThb:
0 NPUMEHATh HM3yYeHHbIC OOIMe (QHU3MYECKHe 3aKOHBI IS PEIICHHs KOHKPETHBIX 337ad o
JNEKTPUUECTBY U MarHETH3MY:
0 TpUMEHATH TeopeMy ['aycca it HaXOXKICHHS JICKTPHYESCKOTO TI0JISl B BAKyYME U B BEIIECTBE;
0 3amuchiBaTh U pemiath ypasHeHus Ilyaccona u Jlammaca;
0 MPUMEHSATH TEOPEMY O HUPKYJISIIUH [T HAXOXKICHHUSI MAarHUTHOTO TI0JISl B BAKYyME H B BEILIECTBE;
0 IPUMEHSATh METOA «U300paKEHUID» [T BEIYMCICHUS JEKTPUIECKUX U MAarHUTHBIX TTOJICH;
O TPUMEHSATH SHEPTeTHUCCKUI METO/] BBIYUCIICHHS CHJI B JJISKTPUUECKOM U MarHUTHOM TIOJIE;
O PacCUUTHIBATH MEKTPUUECKYIO EMKOCTD U KO3()(DUIIMEHTHI caMO- U B3aUMOMHIYKIIUH;
O  HCHOJNB30BaTh KOMIUICKCHYIO (OpPMY MNpEACTaBICHHS KOJIICOaHWH W BEKTOPHBIC JHarpaMMBbl MpU
pacuere Koje0aTebHBIX KOHTYPOB;
0  aHAIM3UPOBaTh (U3MUECKUE 33/]aud, BBIJCISAS CYIICCTBCHHBIE M HECYHICCTBEHHBIC AaCIEKTHI
SBJICHUS, ¥ Ha OCHOBE IPOBEAEHHOTO aHaIM3a CTPOUTH YHPOUIEHHBIE TEOPETUYECKHUE MOAEIH
(U3NUECKUX SBICHHIA;

0 IPUMEHATh pa3IMyHble MaTeMaTUYeCKUEe MHCTPYMEHTbl pELIeHMUs 3afad HUCXOAs U3
c(hOopMyYINPOBAaHHBIX (PU3UUECKUX 3aKOHOB, U MPOBOIUTH HEOOXOINMBIC aHATUTUYECKUE U YHCIICHHbIE
pacy€Thl.

BJIaJeTh:

¢ OCHOBHBIMH MCTOJaMH PCHICHUA 3a1a4 (1)I/ISI/IKI/I QJICKTPOMArHuTHBIX ﬂBHeHHﬁ;
® OCHOBHBIMH MATEMAaTUYCCKUMHU HHCTPYMCHTAMHU, XAPAKTCPHBIMU IS 3a4a4 IJICKTPUYCCTBA U
Mar"g€Tus3ma.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3. llepeyeHb THUMOBBIX KOHTPOJbHBIX 3a/IaHMIi, HCMOJIb3yeMbIX Il OIeHKU 3HAHUIA, yMe-
HUH, HABLIKOB

[Tpomexxyrounas arrecrauus no aucuuruinHe «O0mas gusnka: DIeKTpUYecTBO U MAarHETHU3M
OCYIIECTBIISIETCS B opMe dK3aMeHa. DK3aMEH COCTOUT U3 JIBYX YaCTeH: MPOBOAUTCS B TUCHMEH-
HOW U ycTHOU (opme.

Ha nuceMeHHOM yacTu 3K3aMeHa CTYACHTY MpeiaraeTcs pelnTh S5 3a1ad. Bee npepnaraemelie
3aJlauu IIPCACTaBIIAIOT coboit OpUIrHHAJIBHBIC aBTOPCKHUEC 3ada4M, CIICHAJIIBHO IIOATOTOBJICHHBIC
Ui 9k3ameHa. C mpuMepamMu 33124 MPOLUIBIX JIET MOKHO O3HAKOMHUTBCS Ha caiite Kadeapsl 00-
meir  Qusuku B pa3jene  dK3aMEHAllMOHHBIX — MaTepHalioB  3a  3-H  ceMecTp
http://mipt.ru/education/chair/physics/S_II/Ex_el/

VYcTHAs 4yacTh 3K3aMeHa MPOXOIUT MO OmieraMm. B kaxmaom OuiieTe comep KUTCS TEOPETHUECKHUMA
BOINPOC M3 IPHUBEJCHHOIO HUXKE CIHMCKA 3K3aMEHALMOHHBIX BOIpPocoB. Kpome Toro, cryneHTy
IpeJIaraeTcst U3JI0KUTh MOJITOTOBICHHBIN 3apaHee «BOIMPOC IO BBIOOPY», KOTOPBIM MOXKET OBITh
KaK OJIMH U3 IIYHKTOB IIPUBEJEHHOTO HUXKE CIIMCKA, TAaK U JIF0OOH BONpPOC, 3aTparuBaeMblil B U3y-
4aeMOM Kypce MM HETIOCPEICTBEHHO CBSI3aHHBIN C HUM. B KauecTBe Bompoca 1mo BHIOOPY MOTYT
OBbITh U3JI0’KEHBI PE3YJIbTAThI IPOJICIIAHHON CTYIE€HTOM JIaOOPaTOPHOU PabOTHI.

Crmcok BOIIPOCOB YCTHOI'O 5K3aMCHaA:

1. 3akon Kynona. Hanpsk€HHOCTD 31EKTPUYECKOrO MOJIsl. DieMeHTapHbIi 3apaa. [IpuHiun
cynepno3uuy. Enqunuiel namepenus 3apsjaa (B cucreme I'aycca u CH). Ilone Toyeunoro
JTUTIOJIS.

2. Teopema ['aycca i 371€KTpUUECKOTO MO B BaKyyMe (MHTerpaibHast v 1uddepeHnanb-
Hast popmer). [Ipumeps nprMeHEeHHUS.

3. IloreHumanpHbIi XapakTep 3JIEKTPOCTATUYECKOTO nouis. [loTeHnuan u pa3HocTh NOTEHIIHA-
n0B. Teopema 0 LMPKYISIIIUU B 3JIEKTPOCTATHUECKOM I1oJie. CBsA3b NOTEHIIMANA C HAIPSIKEH-
HOCTBIO noJisl. [loTeHnman nosis TO4evHOro JUIMoJIs.

4. Tlorenuuan snexkrpoctaruueckoro noss. Y pasuenue [lyaccona u ypaBuenue Jlariaca. ['pa-
HUYHBIE YCIOBUS M METOJ] 3€pKaJIbHBIX N300pakeHU.

5. IIpoBOIHUKM B 3JIEKTPOCTATUYECKOM IoJie. DJEKTpoCTaTHYecKasl 3aluTa. [’ paHuyHbIe
YCIIOBUS Ha IOBEPXHOCTH NMPOBOAHUKA. [IpoBoadImMi Iap B 2JEKTPOCTATUUECKOM IOJIE.

6. JMDJEeKTPUKHU B DJIEKTPOCTATHUECKOM IoJie. MeXaHn3M MOJSPU3alii IUAIIeKTpUKoB. CBo-
00/HbIE U CBsA3aHHBIE (MIOJSPU3ALMOHHBIC) 3apsaabl. Bekrop nosspusanmu. CBsi3b BEKTOpa
MOJIIPU3ALUU C MOJIIPU3ALMOHHBIMU 3apsiaMu. [IoBepXHOCTHBIN U 0OBEMHBIN MOJIIpU3a-
LIMOHHBIE 3apsJIbl.

7. BexTop nonsipuzanuy U €ro cBA3b C MOJISPU3ALMOHHBIMU 3apsiiaMu. BekTop anekTpudeckoi
UHAYKIMHU. [Tonsapu3yeMocTh U IUAIEeKTpUYeCcKas IPOHULIAEMOCTD.

8. Teopema ['aycca aist SIIEKTPHYECKOTO TIOJIS B AMAJIEKTPUKAX (MHTErpabHas U TuddepeH-
nuanbsHas popmel). ['paHuUHbIe yCI0BUS Ha FpaHUIlE pa3zesa IBYX JTU3IEKTPUKOB.

9. DnexTtpuyeckas EMKOCTh YeAMHEHHBIX MPOBOJHUKOB M KOHJIEHCATOPOB. Pacuér éMKocTH
IUIOCKOTO, CPEepUUECKOro U IMIUHAPHUUECKOTO KOHIEHCATOPOB.

10. DnexTpudeckas SHeprus U e€ Jokanu3anus B npocTpaHcTBe. OOBEMHAS TUIOTHOCTH DHEP-
M. DHEeprus AUINOJA BO BHEIIHEM MoJie (KECTKUI 1 ynpyruil qunonu). Bzaumuas sneprus
3apsz0B.

11. Cunbl, neiicTBYyIOIME HA JUIOIb B HEOJHOPOAHOM SJIEKTPHUECKOM MoJIe. DHEPreTHUECKHi
METO/1 BBIUMCIIEHUs cui (cirydaun: g=const U=const).

12. Tlocrosuuslii Tok. Cria u mIoTHOCTH TOKa. CTOPOHHME CHIIBL. 3aKOH COXPAaHEHUS 3apsia U
ypaBHEHUE HENPEPHIBHOCTH. TOKM B HEOTPAHUYEHHBIX CPEIaX.

13. 3akon Oma (uHTerpajibHas u JoKaibHas popmbl). [IoCTOSIHHBIN TOK B 3aMKHYTOM KOHTYpE.
Onextpoasuxymias cuna. [Ipasuna Kupxroda. [lpumeps! npumenenus.



14.

15.

16.

17.
18.
19.
20.
21.
22.

23.
24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

PaboTa 1 MOIITHOCTH MOCTOSTHHOTO TOKA. 3aKoH J[xoymns—JIeHIa B MHTErpaIbHOM U JIOKAJTb-
HOU (opme.

MarsuTHoe 1oJsie TOCTOSTHHOTO TOKa. Bextop MarnutHoM naykuuu. Cuia JlopeHna u cuna
Awmrepa. 3akoH buo—CaBapa. MarHUTHBII MOMEHT paMKU C TOKOM. MOMEHT cuil, AeMCTBY-
IOIUHI HAa PaMKy ¢ TOKOM B MarHUTHOM IIOJI€.

Teopema 0 HUPKYISAUN MATHUTHOTO TIOJIs B BaKyyMe (MHTerpaibHas u qudepeHraabHas
dopmsbl). [Ipumeps! npuMeHeHus. MaruutHoe nose conenounsa. Teopema 'aycca ans mar-
HUTHOTO 10Jis (MHTEerpanbHast u auddepenunanbuas Gopmal).

MaruuTtHoe nose B Bemectse. MonekyisipHble TOKH. BEKTOp HAMarHM4EHHOCTH U €T0 CBS3b
C MOJICKYJISIDHBIMH TOKaMH (MHTerpaibHas ¥ quddepeHiuaibias GopMsl).

Teopema 0 IMPKYJIALMKE MATHMTHOTO MOJIA B BetnecTse. Bekrop H . [IpuMenenue K pacuéry
MAarduTHBIX LICHEN.

['paHUYHBIE YCIOBMSA ISl BEKTOPOB B M H Ha rpanuIle pasaena IByX MarHETHKOB.
[locTosHHbIH MarHuT. MarauTHele oy B 1 H NOCTOSAHHOIO Maruura.

MarsuTHbIe CBOMCTBa CBEpXIPOBOAHKKA |-r0 poma. Dddext Melicuepa. [ ' panudnbie ycio-
B HA TIOBEPXHOCTH CBEPXIPOBOAHUKA. CBEPXIPOBOAAIIMUH 1Iap B MArHUTHOM HIOJIE.
PaboTa cun Amnepa 1o nepeMenieHno BUTKa C TOKOM B MarHUTHOM T10JIE.
DneKTpOMarHuTHast MHAYKLIMS B IBHXKYIUXCs mpoBogHuKax. [Ipasuio JleHna.
DNEKTpOMAarHuTHasE MHAYKLMS B HEMOJABUKHBIX ITpoBOAHMKaX. DapaneeBckas U MaKkCBell-
JIOBCKasi TPAaKTOBKA SIBJICHUS 3JEKTPOMAarHUTHOM MHIYKIMHU. BuxpeBoe sieKkTpuueckoe
ToJIe.

Hepenatusucrckoe npeobpasosanue noneit B E mpu nepexone o oHoit HHeprManbHOM
CUCTEMBI K Apyroil. MarHuTHOE 10JI€ pABHOMEPHO IBUKYILErOCs 3apsja.

JIBrokeHMe 3apspKEHHBIX YaCTHIl B 3JICKTPUYECKOM W MarHUTHOM Noisix. petidoBoe nBu-
xenue. [{lukioTponHas yacrora.

MarnuTsslil moTok. KoadduurenTs caMOMHIYKIINH U B3aUMOMHIYKINHU. IHTYKTUBHOCTD
COJICHOMJIA M TOPOUJAJIBHOM KaTyIIKH.

YcraHOBIEHHE TOKA B LIENH, COAEpKaIle MHAYKTUBHOCTb. MarauTHas sHeprus Toka. Jlo-
KaJIM3alusl MarHUTHOM SHEPIruu B IPOCTPAHCTBE.

B3aumnas sHeprus TokoB. Teopema B3auMHOCTH. B3anuMHast MHIYKTUBHOCTD JABYX KaTyIIEK
Ha 00111eM MarHUTONPOBOIE.

OHepreTuyeckuil METO/1 BBIUMCIEHMS CUJI B MarHUTHOM nose. [ToxbémHast cuma 3nexTpo-
MarHmra.

IlepemeHHOE 3IEKTPUUECKOE TOJIE U €T0 MarHUTHOE JercTBue. Tok cmemenus. [Ipumepsl
pacuéra.

Cucremsl ypaBHeHu MakcBesuia B HHTerpainbHoi gopme. I'pannunsie ycnosus. Matepu-
aJIbHBIE YPABHEHMUS.

Cucrema ypaBHeHuit Maxkcsenna B quddepenunansHoit popme. ['pannynsie yciaosus. Ma-
TE€PUAIIbHBIE YPABHEHUS.

BosiHOBOE ypaBHEHUE KaK clieIcCTBUE ypaBHEHU MakcBeia. [1nockue anekTpoMarHuTHeIE
BOJIHBI B OTHOpOAHOM cpeze. CKopocTh pacipocTpaneHus. [lonepedHocTs aneKTpoMaruuT-

HBIX BOJH. CBs3b MOJICH BuE B IIOCKOM SHGKTpOMaFHHTHOﬁ BOJIHC.

Monoxpomaruueckasi (rapMoHuYeckas) miockas BojHa. CrosiuMe >3JIeKTPOMarHUTHbBIE
BOJIHBI. OTpakeHUE 2JIEKTPOMAarHUTHOM BOJIHBI OT IJIOCKOM MOBEPXHOCTHU UI€ATBHOTIO IIPO-
BOJHUKA.

ONEeKTpOMarHuTHHIE BOJIHBI B BOJIHOBOJaX. [Ipocreiime TUIbI 3271€EKTPOMarHUTHBIX BOJIH B
BOJIHOBOJIE MPSIMOYToJIbHOTO ceueHus. Kputudeckas yactorta. [[nuHa BoiHBI M (a3oBas
CKOPOCTb BOJIH B BOJTHOBO/IE.

JIByxnpoBoaHas JUHUSA Kak IMPUMEpP HEKBA3MCTALIMOHAPHOM WLENU. DJIEKTPOMATHUTHAS
BOJIHA B JBYXIIPOBOAHOM JMHUU. CKopocTh BosHBL. BonHoBOe conporusnenue. Cornaco-
BaHHAsI Harpys3Ka.

ITotok snepruu. Bekrop IloitnTunra. Teopema Iloiintrnra. IIpumMeps! IpuMeHeEHUs.



39. JlaBnenue uznydenus. OnbiTel JIeOeaeBa. DneKTpOMarHUTHBIA UMITYJIBC.

40. M3nmyuyeHue 371€KTPOMAarHUTHBIX BOJIH. M3mydyenue konedmonierocs nunois (0e3 BpIBO/A).
Juarpamma uziydenus. 3aBUCUMOCTh MOITHOCTH U3Jy4YEHHs OT 4acTOTHI (3aKOH Pernes).

41. OtpaxeHue U IPETOMIICHUE IEKTPOMArHUTHBIX BOJIH Ha IUIOCKOM I'paHULE JBYX TUAJIEK-
TpukoB. @opmynsl Openens. KoadghuuueHTs oTpaxkeHus W mpo3padyHocTH. Yron bpro-
crepa. [lonHoe BHyTpeHHee oTpakeHue. [IoHsATHE O HEOTHOPOAHBIX BOIHAX.

42. Cxkun-3¢dext. Tonmmua CKUH-CI05, €€ 3aBUCUMOCTb OT YacTOThI U IPOBOJIUMOCTH.

43. Kpa3ucraumoHapHbIe MPOLECCH. YpaBHEHHE FAPMOHUYECKOTO ocmuisiTopa. CBOOOAHbIE
KoJIe0aHUsl OCLUJUIATOPA C 3aTyXaHHEM.

44. KospounueHt 3aryxanus, JOrapuQMHUUECKUI TEKPEMEHT, J0OPOTHOCTh KOJIeOATEIbHOTO
KoHTYypa. [IpeBparenust sHEPruu MpH 3aTyXarluX KoieOaHUsIX. DHEPreTHUEeCKU CMBICIT
JOOPOTHOCTH.

45. BriHYXICHHBIC KOJIeOaHUs B JIMHEHWHBIX cucTeMmax (rapmonuueckas BHemHss DJ[C). Am-
IUIATYHO-(a30Bast XapaKTEPUCTHKA JTMHEHHBIX (GmibTpoB. KonebaTenbHblil KOHTYp. Pe3o-
HaHc. [lIupuna pesoHaHcHON KpUBOIL U €€ CBSA3b ¢ JOOPOTHOCTHIO.

46. ITlporecchl yCTaHOBJICHUS BEIHYKJACHHBIX KoJeOanuii. buenus.

47. Pacuér uenei, cogep ammx COMPOTUBIICHUS, UHAYKTUBHOCTH M €MKOCTH MIPH TapMOHUYE-
CKOM BHEUIHEM BO3JEHCTBHU. MeTo/ KOMIUIEKCHBIX aMIUTUTYA. BeKTOpHBIE IuarpaMMel.
Pe3onanc.

48. Tlpasuna Kupxroda mis nepeMeHHbIX TOKOB. PaboTa 1 MOIIHOCTS IEPEMEHHOTO TOKA.

49. BpIHyX/I€HHbIE KoeOaHUs B JIMHEHHBIX CHCTEMaxX MOJ JCHCTBHEM HErapMOHUYECKOM
BHEIIHEN CUJIbI — CIEKTPAJIbHbIA AHAIN3 JTUHEUHBIX CUCTEM.

50. MogynupoBaHHbIe Kolebanus. AMIUIUTYIHAs U da3oBas MOAysus. BekTropHoe nu3obpa-
KEHHE MOIYJIMPOBAHHBIX KoJjieOaHuit. CeKTphl KojeOaHi, MOTYITUPOBAHHBIX 110 aMILIU-
Tyne u ¢a3ze (mpu CUHYCOUIaIbHOU MOIYIISALINN).

51. IpencraBneHne MOyTUPOBAHHBIX CUTHAIOB B BUIE CYNEPIIO3UIIH TAPMOHUYECKHUX KOJIe-
Oanuii. OnbiTel Mannensiirama. [lonstue o pasnoxennn Oypoe (pag Dypbe, HHTErpal
®ypse). [Ipumepsl criekTpanbHbIX pasinoxkeHuil. COOTHOLIEHHE HEONPEAEIEHHOCTEN.

52. Ilapametpuueckue KosneOaHus. YCIOBUA BO30YXIEHUS WHIYKTHUBHOW IMapaMeTpHUuecKon
MAalIuHBbI, TAPAMETPUIECKUNA PE30HAHC.

53. Ilonsarue 06 aBTokoneOanHusX. OOpaTHas CBsI3b. Y CIIOBHE CAMOBO30YXKICHUS.

54. Tlonstue o masme. [lebaeBckuil paguyc. [lnazmMenHble koebaHus U IIa3MEHHas 4acToTa.

55. JlusnexTpuyeckas NPOHULAEMOCTb IJ1a3MBbl.

4. Kputepuu onleHMBaHUA
[To pe3ynbraTam pemeHus 3a/1a4 MMCbMEHHON YacTh K3aMeHa 3a KKy 33/1a4y BBICTABIISIETCS
ot 0 10 3 6ayIoB COrNIaCHO CIAEAYIOIINUM KPUTEPUSM:

3 Gayuta: 3agayva perieHa MoJHOCTHIO BEPHO (T. €. MPUBEJIEHBI MPAaBUJIbHOE 000CHOBAHHOE
pellleHre U JaHbl OTBETHl Ha BCE BOIPOCHI 33aaun). BO3MOXXKHO HanMuyue MENKUX HelT0uETOB
(onuCKH, HECYIIECTBEHHbIE apu(METHUECKHE OIIHOKH).

2 6ama: 3ajaya peleHa, X0/ pelleHus 3a/1aul B LIEJIOM BEpPeH, HO €CTh CYLECTBEHHbIE
He0UETHI (OITMOKHM B BBIKJIAJIKaX, a0CYpAHBIM OTBET U T.I1.).

1 Gaynn: 3agaya He pelleHa, HO BCe OCHOBHBIE (DU3MUYECKHE 3aKOHBI, HEOOXOAUMBIE IS
pemeHust, ChOPMYITHPOBAHBI TPABHIIBHO.

0 6anoB: 3ajaua He pelieHa WK pellieHa HEBEPHO (OCHOBHBIE 3aKOHBI 3aIMCaHBbI C OLIHO-
KaMU, JIN0O He TOTHOCTHIO, MOJIX0 K PEIICHUIO 33aa9i IPUHITUITHAIHHO HEBEPEH HITH PEIICHUE
3aJjauu He COOTBETCTBYET YCIIOBHUIO).

[Tony4yeHHbIE OaJITBI CYMMHUPYIOTCS 1 BBICTABIISIETCS OIIEHKA 332 MUCHMEHHYIO YacTh HK3aMeHa 110
CIENYIOLIEH cXeme

Onenka bamner | Cymma 6an-
JI0B




10 15
OTJINYHO 9 13-14
8 12
7 11
XOPOIIO 6 9-10
5 8
4 6-7
YZAOBIIETBOPUTEIBHO 3 5
HEYJIOBJIETBOPUTEIILHO 2 2-4
1 0-1

OreHka 3a TUCbMEHHYIO 4aCTh 9K3aMeHa ONpeeNsieT MaKCUMAIIbHYIO UTOTOBYIO OIICHKY 3a 9K3a-
MeH. B MCKIIIOUMTENBHBIX CIyYasx, €CIIM Ha YCTHOW YacTH dK3aMeHa CTYIEHT JEMOHCTPUPYET
MPEBOCXOHBIC TCOPETHUECKUE 3HAHUS U YPOBCHD MOHUMAHHS MIPEIMETa, UTOTOBAs OI[EHKA MO-
JKeT OBITh MOBHIIICHA, HO He OoJee, yeM Ha 2 6ata (1o 10-0ayibHOM 1IKae).

Ha YCTHOM 3K3aMCHEC IPCIIOAaBaTC/Ib OICHUBACT OTBET CTYACHTA B LICJIOM U BBICTABJISICT OLICHKY
COorjiiaCHO HpI/IBGILéHHI)IM HUKC KPUTCPUAM U U3JIOKCHHBIM BBIIIC 3aMCUYAHUAM KAaCaTCJIbHO MMHUCh-
MEHHOM 4aCTH dK3aMeEHa:

Ouenka «oTsim4HoO (10)» BbICTaBIISIETCS CTYAEHTY, I0Ka3aBLIEMY BCECTOPOHHUE CUCTEMAaTU3UPO-
BaHHBIE TITyOOKHe 3HAHUs y4eOHOM MpOrpaMMBbI U 3a €€ Mpe/ieiaMu, a TAKKe YMEHUE YBEPEHHO
IIPUMEHATH UX Ha IIPAKTUKE [IPU PELICHUH CI0KHBIX HECTAHAAPTHBIX 3a/1ad.

Ouenka «oTam4HO (9)» BBICTABISETCS CTYJCHTY, IIOKa3aBLIEMY BCECTOPOHHHE CHCTEMATH3UPO-
BaHHbIE NITyOOKHE 3HAHMS y4eOHOM MPOrpaMMBbl M YMEHHE YBEPEHHO MTPUMEHSTh UX HA IPAKTUKE
IIPU PELICHUN HECTaHIapTHBIX 3a]a4.

Onenka «oTJau4HO (8)» BBICTABIIAETCA CTYACHTY, [IOKa3aBIIEMY BCECTOPOHHHUE CUCTEMAaTU3UPO-
BaHHbIE NIyOOKHE 3HAHUA y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IIPU PELICHUH HECTAHIAPTHBIX 3a/1a4, OJHAKO JOMYCTUBLIEMY HEKOTOPBIE HETOUHOCTHU IIPH OT-
BETE.

OrieHka «xopouo (7)» BBICTaBISETCS CTYJCHTY, €CJIM OH MPOJIEMOHCTPUPOBAJ TBEPJIOE 3HAHKE
yBepeHHOE TOHMMaHKHe MaTepuana yueOHOH nIporpaMMbl U yMEHHE CBOOOTHO MPUMEHSATh (HU3u-
YEeCKHE 3aKOHBI Ha IIPAKTHKE MPU PEILIEHNUH TUIIOBBIX 3aj1au.

Ormenka «xopouro (6)» BBICTABISIETCS CTY/ICHTY, €CJIH OH MPOJAEMOHCTPHPOBAN TBEPIOC 3HAHUE
MarepHaia yd4eOHOW MporpaMMbl M YMEHHE NMPUMEHATh (U3NYECKHEe 3aKOHBI Ha MPaKTHKE MpU
peIIeHNH TUTIOBBIX 3ajad.

Orenka «xopouo (5)» BBICTaBISCTCS CTYJCHTY, €CIIU OH MPOJIEMOHCTPUPOBAIT TBEPI0C 3HAHUE U
MOHMMaHHEe MaTepHuala ydeOHOI MporpaMMbl U YMEHUE TPUMEHSTh (U3MUECKUE 3aKOHBI Ha TPaK-
THKE TIPU PEIICHUH TUTOBBIX 3a]1a4, OJHAKO JOIYCTHJI IIPU OTBETE Psi IPyObIX HETOYHOCTEH.

O11eHKa «y0BJIETBOPUTEILHO (4)» BBICTABIIAETCS CTY/ICHTY, TOKa3aBIeMy (pparMeHTapHbIiN Xa-
paKTep 3HaHUH, JOMYCKaBIIEMY HETOUHOCTH B ()OPMYIIMPOBKE OCHOBHBIX 3aKOHOB M Oa30BbIX MO~
HSATUH, HO TPU 3TOM MPOJIEMOHCTPUPOBABILIEMY CIIOCOOHOCTH peliaTh MPOCThIE 33/1a4d U BIlaje-
HHUE OCHOBHBIMH pa3ziesiaMH yuyeOHOM mporpaMMbl, HEOOXOAUMBIMU JUISl JaTbHEHIIIEro 00yueHHs.

OreHKka «yA0BJETBOPUTENBHO (3)» BBICTABIISIETCS CTY/ACHTY, IMOKa3aBIIeMy CHJIBHO (pparmMeH-
TapHbIN XapaKkTep 3HaHUH, JOMyCKaBLIeMy IpyObie OIHOKY B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB



1 0a30BBIX TOHSATHHA, HO ITPH STOM MPOJAEMOHCTPHUPOBABIIEMY CIIOCOOHOCTh PEIIaTh MPOCTHIC 3a-
Ja4d ¥ BJIaJICHUE OCHOBHBIMHU pa3/iellaMH YIeOHOUW MpOorpaMMbl, HEOOXOIUMBIMH TSl JATbHEH-
mero oOy4eHwus.

O1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WK «HEeyT0BJeTBOpUTEeNbHO (1)» BhICTaBIsSECTCS CTY-
JIEHTY, KOTOPBII HE 3HAET 3HAUUTENIbHYIO YaCTh OCHOBHOI'O COJEPKAaHUS IIPOrpaMMBbl, CUCTEMA-
TUYECKH JI0MyCKaeT IrpyObie OHOKH pu GOpMYITUPOBAHUN OCHOBHBIX (DM3MUYECKUX 3aKOHOB
WIN He CrIoco0eH KOPPEKTHO MPUMEHATh (PU3HMUECKUE 3aKOHBI JJaXKe JIJIsl pEIIEHHs! IPOCTHIX 3a-
Jau.

5. MeToauyeckune MaTepuaJibl, ONpeaesiioe Npoueaypbl OlleHMBAHUSA 3HAHUMH, YMEHHUIA,
HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH

IMopsiiok NpoBeaeHUs] MUCbLMEHHOT0 IK3aMeHa.

Bpems npoBeneHns: MMCHBMEHHOM Y9acTH SK3aMeHa COCTaBIseT 4 aCTPOHOMHUYECKHX Yaca. Ha k-
3aMeHe MPEeIararoTCs IS PeIISHHs 5 OpUTHHAIBHBIX 3a/1a4. TeMbI COOTBETCTBYIOT TEMaM CEMHU-
HApCKUX 3aHATUH. 3ajaya cUuTaeTcs pPEelEHHOM, eClii OHA COAEP)KUT OOOCHOBAHHOE PELICHHUE:
CCBUIKHM Ha pUMEHsieMble (PU3NYECKUEe 3aKOHBI M KOPPEKTHBIE BBIKJIAAKH, a TAK)KE MMPABHIbHBIN
YHCJICHHBIA OTBET (ECIIM B 3a/1a4€ €CTh YMCIIOBBIC JaHHbIe). Ha sx3ameHe pa3permaercs mojib30-
BaThCS JIFOOBIMHU 3aMUCAMHU U YU€OHBIMH TOCOOMSIME B OyMakHOM Buze. Kareropmuecku 3ampe-
IIaeTCsl BKIIIOYATH JII00BIE YCTPOHCTBA, KOTOPBIE MOTYT CIIY)KUTh CPEJCTBAMH CBS3U — HOYTOYKH,
IUTAaHIIETHI, Tee(OHBI U T.11. HapymuTenu yaanstoTcest ¢ 9K3aMeHa ¢ OLIEHKOH «HEYOBIECTBOPH-
TesIbHOY». Pa3peraercs mosib30BaThCsl KaIbKYJIATOPaMU. 3allpeliaeTcsi M0Ib30BaThC KAIbKYIIs-
TOpamMH B MOOWJIBHBIX TeJe(oHaX, HOyTOYKax H T.II.

ITopsinok npoBeeHusi YCTHOTO IK3aMeHa.

DK3aMeH MPOXOIUT B TPAAUIIMOHHOM (hopMe OeceIbl perogaBaTelisi CO CTYACHTOM 10 TeMe
HK3aMEHAIlMOHHOTO OmieTa. DK3aMEeHAlMOHHBIA OUJIET COJEpPKUT JBa MYHKTA: «BOMPOC MO BbI-
00py» ¥ OIMH BOTIPOC U3 TPOTPAMMBI Kypca.

«Bonpoc 1o BeIOOPY» CTYEHT FOTOBUT CAMOCTOSITEIBHO 10 3K3aMeHa. BrIOop Tembl ocy-
HIECTBIISICTCS. TIPH KOHCYJBTAIMH MPETIOAaBaTelsl, BEAYIIET0 CEMUHApCKUe 3a1anus. Bompocom
10 BEIOOpY MOKeET ObITh 1) yriyOiieHHOE U3J10KEHUE OHOT0 U3 MMyHKTOB MPOTrPaMMBl, 2) BOIIPOC
WM 33]1a4a, HETTOCPEICTBEHHO CBSI3aHHBIE C TEMATHKOW Kypca, OJJHAKO He 3aTPOHYTHIE B HEM, 3)
U3JI0KEHUE U 3allUTa pe3yIbTaToB J1abopaToOpHOM paboThl, MPOJIEIAHHON CTYJIEHTOM B Jlabopa-
TOPHOM IIPAKTHKYME B KaueCTBE JIOTOJHUTEIFHOU paboThl. Ha oTBET 1o «BOmpocy Mo BEIOOPY»
CTYAEHTY IpenocTanisercs He 6onee 10 MUHYT.

Ha moaroroBky k oTBeTy no 6miety cryaenty gaércs ot 30 1o 45 MmuHyT. B Teuenne sx3a-
MEHa CTYJIEHTY He pa3pelaeTcs MoJIb30BaThCsl BEIYUCIUTENLHON TEXHUKOM, TUTepaTypoi, 3apa-
Hee TOATOTOBIEHHBIMH COOCTBEHHBIMHU 3aITUCSMH M JIPYTUMHU MaTepHallaMH, OTHOCSIIUMUCS K
peaMeTy, KpoMe 3K3aMEeHALMOHHOM MTporpaMMbl Kypca.

B mporecce oTBeTa Ha «BOMPOC MO BHIOOPY» pa3pelIaeTcs Mojib30BaThCsl 3apaHee MoJro-
TOBJICHHBIM TUIAHOM OTBETa W 3apaHee MOJIrOTOBJICHHBIMH HJUTIOCTPALUSAMU/TpapuKaMu, Mpe-
CTaBJICHHBIMH B OYMa)KHOM BHJI€, THOO Ha JIEKTPOHHOM HOCHTENE (TuaHmeT/HoyToyK). Mcnoms-
3yemble TpapuKu WIKM WIUTIOCTPALIMK HE JIOJKHBI COAep KaTh yacTell TekcTa nokiana. Ha moaro-
TOBKY OTBETa Ha «BOIPOC O BEIOOPY» (MMOBTOPEHHE) Na&TCs HE Oojiee 5 MUHYT.

B nporiecce oTBeTa 1o 6uieTy 3xK3aMeHaTop MOKET 337aBaTh YTOUHAOLIMe Borpockl. [Tocie
OTBETa IO OWJIETY SK3aMEHATOpP BIIPaBE 33/1aBaTh CTYJACHTY JFOOBIC JTOTIOIHHUTEIBHBIE BOIIPOCHI
0 IporpaMMe Kypca.



B coBokynHOCTH orpoc 00y4aromierocs Ha yCTHOM dK3aMEHEe He JOJDKEH MPEBBIIATh IBYX
ACTPOHOMUYECKHUX YaCOB.

[TprMepb IPOCTHIX 3a/1a4, pelIeHHE KOTOPHIX HE00XO0AUMO JIJIsl OTYYEHHUS YAO0BICTBOPUTEILHON
OLICHKH:

e B touke 4 HanpapiieHue nojsi E co3maBaeMoro gumolieM, MpoOTHUBOIOJIOKEHO HAMpaBiie-
HHUIO €r0 JUIOJIBHOTO MOMEHTA, & B TOUKE B MX HallpaBlieHUs coBraaaroT. Halitu oTHOIE-
HUE PACCTOSTHUM OT JUIIOJS 10 3TUX TOUYEK, €CJIU U3BECTHO, YTO BEJIMUMHA HANIPSXKEHHOCTH
IIOJIS1 B HUX OJMHAKOBA.

e B BepmmHax paBHOCTOPOHHETO TPEYroJbHUKA CO CTOPOHOW ad HAaXOMSTCS 3apsijbl €, €,
—2e . Haitnure nosne E B Touke, JeKaIICH HA JIMHUU MPOXOSIICH Yyepe3 MOJI0KHUTEIbHbIC
3apsiibl, HA PaCCTOSAHUU L >> a OT TpeyroJibHUKa.

e Toukuii TUCK pagnyca R u ToamuHel N, caenaHHbli U3 JUICKTPUKA C IPOHUIIAEMOCTHIO
€ , PacIoJIOKEH MEPIEHIUKYISIPHO BHEIIHEMY OJHOPOJHOMY IEKTPHUECKOMY MO0 Eg

. HaliTu cymmapHbIil IUMONBHBIN MOMEHT €T0 MOJSIPU3allMOHHBIX 3apSIOB.

e Ha rpanuiie Bo3yX-Macjo (AUIIEKTPUIECKasl IPOHUIIAEMOCTh € = 2) yroJl MeX/1y BEeKTO-
POM HamNpsHKEHHOCTU B BO3AYyXE M HOpMaJblo I'paHulibl cocTaisier 1°. Haiftu aToT yron
B Maciie.

e HaifTH [OTOK HANPSHKEHHOCTH ITOJISI AMIIONS IPOXOISIIIHIL uepes chepy X2 + y2 +22=R?
, €CJIM JUIMOJIb HAXOAUTCS B Ha4ajae KOOpIMHAT.

e be3rpaHuvHbIN TUIOCKHUI CIIOM AMAJIEKTPUKA C IPOHUIIAEMOCThIO € U ToIIKHOKW 2h paB-
HOMEpHO 3apsKeH ¢ 00BEMHOW IUIOTHOCTBIO 3apsja Py. OnpenenuTs HANPSKEHHOCTh

nonisi E BHYTpU U BHE CTIOSL.

e B BepmmHax paBHOCTOPOHHETO TPEYroJbHUKA CO CTOPOHOW a HAXOMISTCS 3apsiibl €, 2€,
3e. Haiitu 3nauenne cymmsl div E ju1s osist B 1IGHTpe TpeyroJibHUKA.

e B BepmmHax paBHOCTOPOHHETO TPEYTOJbHUKA CO CTOPOHOM & 3a(hMKCHPOBAHBI 3apsi/ibl
—e, 2e, —3e. B uenTp TpeyrojapHHKa MOMEIIEH 3JIeKTPOoH. HaliTi CKOPOCTh KOTOPYIO OH
B KOHEYHOM UTOT€ MPUOOPETET MOCIE TOTrO, KaK €ro OTIIYCTSIT.

e lI3BecTHO, UTO B HEKOTOPOH 00JIACTU MPOCTPAHCTBA, 3aMOIHEHHON HETPEPBIBHO pacIipe-
JIeJICHHBIM 3apsAIoM, IIOTEHIIA A OITMCBHIBAETCS bopmyoit
@(X) = @p[l—x/d +(x/d)?* —(x/d)* +(x/d)*]. Haiitit KOOpMHATEI TOUKH, B KOTOPOFi
TUIOTHOCTD MOJIOKUTEIBHOTO 3apsia MaKCUMalbHa.

e Haiitu sHepruto cdepsl paguyca R ¢ paBHOMEpHO pacnpeeeHHbIM Ha Heil 3apsiiom Q .

e  Mexay KpyriabIMU METAJUIMYECKUMU OOKIIaIKaMy paanyca R, HaxoIsIMMUCS Ha paccTo-
s 0 Jpyr OT apyra, OCECHMMETPUYIHBIM 00Opa30M MMOMECTHIIM METALTHIECKUH JUCK
TaKoro e quamerpa u toimmuao 20 /3. HaiiTi eMKOCTh MONTydYHBIIEroCs KOHICHCA-
Topa.

e BriBectu popMyiy IIIOTHOCTH SHEPTHH AIEKTPUUECKOTO MOJIS U3 SHEPTUHU TIIOCKOTO KOH-
JeHcaropa.

e (Cras capaHuu NpoJieTesia yepe3 rpo30ByI0 Tydy, U3-3a Yero HaceKOMbIEe Ha3JIEKTPU30Ba-
Jach — Tenepb Ha Kax a0l ocoon HaxoauTces mo 100 HeCKOMITEHCUPOBAHHBIX 3JIEKTPOHOB.
CkopocTh capaHun 54 KM/4, cpeHee pacCTOSHHE MEXIy HaceKoMbIMH 25 cMm. Haiitu
CPEJHIOIO INIOTHOCTh TOKA CTaM.

e B npoBogHuKE UMEIOLIEM YAEIbHOE CONPOTUBIIEHUE P U 3AIOJHSIOLIEM BCE IIPOCTPAH-
CTBO BOKPYT, M&XKAy Toukamu | 1 2 co3aana pazHocTs noreHimanoB AU . Haiitu koHTyp-

HBIA UHTETpal J.jds , TJIe J—TUIOTHOCTH TOKA B TIPOBOJIHHUKE, & KOHTYPOM SIBIISIETCS TTOJTY-

OKPYKHOCTB COEIMHSIOMIast TOUku 1 u 2.
e JIBa mepneHANKYISPHO HANPABICHHBIX OECKOHEUHBIX MPOBO/Ia HAXOASTCS HA PACCTOSHUU



L. ITo mpoBomam TekyT oauHaKoBbie ToOKK | . HaliTu BenmnunHy 1 HampaBJIeHUE MarHUT-
HOTO TOJISL B CEPEIMHE MUHUMAJIBHOTO OTPE3Ka COSAMHSIONIET0 JUHUU TTPOBOIOB.

1o mpoBosAIIEMY KOJIEUKY paauyca r teder Tok | . Haiinure co3gaBaeMoe UM MarHUTHOE
1oJie, B TOUKE, JIKAIIEH B IMJIOCKOCTH KOJIEUKA HA PACCTOSIHUU L > r OT €ro LeHTpa.

B HEKOTOPO#i 06/IACTH MPOCTPAHCTBA MATHUTHOE ToNe uMeeT Bul B =B, - (0,0, x* + y?).
HaiinmuTe BeKTOpHOE BRIpaKEHUE IS INIOTHOCTH TOKA TEKYIIEro B 3TOM 00JIacTH.
Hcrnonb3ys TeopeMy O MUPKYJISAIMKM, HAWTH MOJE JUIMHHOTO COJICHOMJA Ha PACCTOSHUU
al/2 or ero ocu, rjae & — paguyc cojeHounaa. Jimuna conenonga — |, KOIU4eCTBO BUTKOB
— N, Texymmii Tox — | .

ToHkuil crep)keHb U3 BELIECTBA C MarHUTHON BOCIPUMMYHUBOCTBIO LI TOMELIEH BIOJb
MarHuTHoro noist B . Haiitu cymmapHBbIii MarHuTHBIN IUIIOJIBHBIA MOMEHT €r0 MOJIEKY-

JSIPHBIX TOKOB.
Conenoup paguyca a ¢ TEKyILIEM [0 HEMY [TEPEMEHHBIM TOKOM MPOJIET Yepe3 MPOBOIsIIee
KOJIBIIO C conpoTuBieHueM R . M3BecTHO, uTO B KOJble TedyeT TOK | = I cos(wt) . Haiitu
MarHuTHOE mosje B coyieHounae. (MHIyKTUBHOCTBIO KOJIbIIA TTPEHEOpEYb)

B Hexotopoii 0651acTH MPOCTpaHCTBA MMEETCS MEPEMEHHOE BUXPEBOE IIEKTPUUYECKOE
none: E(r,t) = Asinwt-(-Y, X,0) . Haiiqure MarHuTHOE 110JI€ B 3TOM 00IaCTH.

HaiiTi HHIYKTHBHOCTD JJTHHHOTO COJICHOM/ A MMEIOIIET0 paauyc a, JNUHY | ¥ 9uciio BUT-
koB N .

[Tocne TOro Kak KaTymKky HHIYKTUBHOCTH L , UMEIOIIYI0 COMPOTHUBIIEHUE R , OTKIIOUMIN
OT UCTOYHUKA MIUTAHUS U OJHOBPEMEHHO 3aMKHYJIM HAaKOPOTKO, B HEHl BBIZCITHIOCH TETIIIO
Q . Haiitu TOK, KOTOpPBIii OBLIT B KATYIIKE 10 OTKIIFOUEHUSI.

PaccTosHue Mexy KpyribiMu 0OKJIaJKaMy TIOCKOTO BO3IYITHOTO KOHJEHCATOPA PaBHO
d . Ha nero nogaercs nanpsokenue U, cos(mt) . Haiitu pacnpeneneHiue MarHUTHOTO MOJIe
MEXly OOKJIaIKaMH.

AMIUTYIa CBOOOJHBIX KOJIeOaHWN B KOJICOATETLHOM KOHTYpE Mmajgaet B € pa3 3a 100
konebanuii. Haiftn 1oOpOTHOCTH KOHTYpA.

AmmiTyna cBOOOIHBIX KOJIeOaHUH B KOeOaTebHOM KOHTYpe Tagaer B € pas 3a 0.01
cexyH/bpl. HaliTn mHOyKTHBHOCTE KOHTYpa L, ecnm ero conporuBinerne R =4 Om .
M3BeCTHO, YTO TPH YaCTOTE BBIHYKAAIOMIETo Hanpspkerus o =0.99/ JLC , aMIUTATyAa
KoJieOaHui B KosebaTeIbHOM KOHTYpE B J2 menbie, uem B pe3onaHce. Haiitu 1o6por-
HOCTb KOHTYpa.

Karymka naayktuBHoctd ¢ L=0.001T coennHeHa mapanienbHbIM 00pa3oM ¢ KOHICH-
caropoM C=1nH®. HaiiTu uMIenaHc TOIYyYUBILErOCs YYacTKa IENU IPH YacTOTE
0=10° ¢

Llens cocrout u3 koHnercaropa C =10 HD, mocien0BaTEIbHO COSAMHEHHOTO C COIPO-
tuBiieHHEeM R . Halitu 3HadeHue R, eciu IIpU 4acTOTE HANIPSIKEHUS O = 10% ¢t (ba3oBbIit
CJIBUT MEX/Ty TOKOM U HANpsDKeHHeM cocTaBin 1072 pa.



BUJIET Nel
1. Bonipoc 1o BEIOODY.
2. 3axoH Kymnona. Hanpsok€HHOCTB 2JIEKTPUUYECKOTO MO, DJIeMeHTapHbIN 3aps. [Tpun-

uun cyneprno3uuuu. Ennnunel nsmepenus 3apsiaa (B cucreme I'aycca u CU). Ilone Toueunoro

JIMIIOJIS.

BUJIET Ne2

1. Bomipoc o BeIOOpY.

2. Teopema I"aycca jist 2JIEKTPUYECKOTO TIOJIS B BaKyyMe (MHTerpaiibHast u auddepeniu-
anbHast popmal). [Ipumepsl mpuMeHeHwus.

BUJIET Ne3

1. Boripoc o BeIOOpY.

2. [ToreHUMaMBHBIN XapaKTep FIACKTPOCTATHUECKOTO 1oJsl. [[oTeHIman u pa3HOCTh T0-
TeHIMaNoB. TeopeMa 0 HIUPKYIALUU B AIEKTPOCTaTUYECKOM Mosie. CBs3b MOTEHIIMAJa ¢ Hapsi-
JKEHHOCTHIO 1oJIs. [loTeHman mosist TOYEUHOTO JTUTIOJIA.

BUJIET Ned

1. Bonipoc 1o BeIOODY.

2. IToTreHan 3IeKTpOCTaTHUECKOTO oM. Y paBHeHue [lyaccona u ypaBHenue Jlamnaca.
['paHnYHbIE YCIOBUS U METO/] 3€PKAIBHBIX U300paXKEeHHI.

BUJIET Ne5

1. Boripoc o BeIGOpY.

2. I[IpoBOAHUKH B 3JIEKTPOCTATHUECKOM TOJIe. DIEKTpocTaTuyecKas 3amura. [ paHuuHbIe
YCIIOBUS Ha IIOBEPXHOCTH MPOBOIHUKA. [IpoBOASIIINE IIap B 3JIEKTPOCTATHYIESCKOM TIOJIE.



